DFT Calculations --
Experimental

General experimental methods
All reactions were performed using standard Schlenk techniques under an atmosphere of dry argon. Benzene and diethyl ether were dried and deoxygenated using an IT PureSolv system. Benzene-d 6 was degased with freeze-pump-thaw cycles, heated to reflux over a Na/K alloy, and then vacuum transferred. To M CoCl and To M CoOAc (3) were synthesized following the reported procedures.
1 1 H and 11 B NMR spectra were collected on a Bruker Avance III 600 spectrometer. 11 B NMR spectra were referenced to an external sample of BF 3 ·Et 2 O. Infrared spectra were measured on a Bruker Vertex 80 FTIR spectrometer. EPR were obtained on an X-band Elexsys 580 FT-EPR spectrometer in continuous wave mode, and the spectra simulated using XSophe. UV-Vis spectra were recorded on an Agilent 8453 UV-vis spectrophotometer. The electronic spectrum of To M CoOAc was not previously disclosed and is reported here. Elemental analyses were performed using a Perkin-Elmer 2400 Series II CHN/S. Single crystal X-ray diffraction data was collected on an APEX II.
To
M CoMe (1). Methyllithium (1.6 M in diethyl ether, 1.00 mL, 1.6 mmol) was added to a solution of To M CoCl (0.510 g, 1.07 mmol) in benzene (50 mL). The green reaction mixture was stirred for 1.5 h, the salt byproduct was removed by filtration, and the solvent was evaporated to afford To M CoMe as a dark aquamarine solid (0.353 g, 0.773 mmol, 72%). X-ray quality crystals were obtained from pentane at -40 °C. 1 All optimization, Hessian, and energy calculations were performed using the 6-311+g* basis set [2] [3] [4] [5] and the PBE 6 functional using the NWChem 7 Computational Chemistry suite. Cartesian coordinates are in units of angstroms. All TDDFT calculations were performed using the same functional and basis set, both with and without a COSMO solvation model for THF. 8 The results both with and without the solvation were essentially identical. 
